Experimental Section
The PP-PS copolymer was synthesized by two-step reaction as shown in Scheme 1.
Firstly,sodium 3-(Pyrrol-1-yl) pro-panesulfonate (1) was made by adding pyrrole (1.34 g, 20 mmol) and 1, 3-propane sultone (2.44 g, 20 mmol) separately in NaH (20 mmol, 60% suspension in paraffin oil) in dry dimethyl sulfoxidesolution (10 mL) under constant stirring at 60 °Cin a nitrogen atmosphere and then keep this reaction mixture for 2 hours at the same condition to ensure the displacement reaction. After then, adding acetone into the reaction mixture precipitated a solid product, which was filtered, washed with hot tetrahydrofuran to remove residualsultone, and dried in a vacuum oven at 60 °C for 24 h to give a white powder. Secondly, the as-prepared sodium 3-(pyrrol-1-yl) propanesulfonate(1 mmol) was used to copolymerize with pyrrole(1 mmol)in H 2 O (8 mL) at room temperature under nitrogen atmosphere using FeCl 3 (1.3g, 8mmol) as an oxidant.
Chemical structure of the PP-PS polymer was characterized by FT-IR spectroscopy using a NICOLET AVATAR360 FT-IR spectrometer with KBr pellets. The particle morphology of the PP-PS powder was examined by scanning electron microscopy (SEM) on a Sirion2000 machine (Holland). CV response of the PP-PS polymer was measured with a powder microelectrode in a two-electrode cell using a larger Na sheet as both counter electrode and reference electrode. The preparation method for powder microelectrode has been described in detail in Ref. Cycling performance of coin-type Na/PP-PS cells .
3. Charge-discharge capacities of the VGCF carbon in the Na+ electrolyte.
Fig. S2
The reversible capacities with cycle numbers of coin-type Na/VGCF cell using 1.0 mol L -1 NaPF 6 + EC/DEC (v/v = 1:1) electrolyte.
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